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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sheet partition by which ** arrival was carried out to the rotating cooling roller which is 
located above the source of high power covering is made to condense covering material. And supply a 
charge carrier to a sheet before covering, change the charge condition of a sheet by this, and it sets to the 
approach of covering a non-conductive sheet with the source of high power covering continuously in a 
vacuum. How to be before covering and cover continuously the sheet non-conductive in the inside of a 
vacuum characterized by exposing a sheet to the electron impact by the thermoelectron emitter which has 
the electrical potential difference of 3-1 OkV, while ** arrival of the sheet is carried out to the cooling 
roller. 

[Claim 2] The method according to claim 1 of pulling out a sheet from the rolling-up room which has the 
pressure of 10~2 to 1Cf3mb, letting it pass in the middle room which has the pressure of 10~3 to 10~4mb, 
introducing, covering and returning in the covering room which has the pressure of 10~4 to 10~5mb to a 
rolling-up room again by reverse pressure characteristics continuously, and carrying out electron impact in 
this case at said middle room. 

[Claim 3] Are equipment for enforcing an approach according to claim 1, and the main vacuum chamber (1) 
is prepared. This main vacuum chamber is divided into the partial room (4 6) which can be exhausted by at 
least one septum (2 3) regardless of at least two each other. This partial room forms at least one rolling-up 
room and covering room. The pivotable cooling roller (14) is formed. Furthermore, this cooling roller It is 
arranged in the aperture (16 17) prepared in said septum (2 3). And the window edge section (16a, 16b;17a, 
17b) of this aperture sets to the thing of the format which forms the gap diaphragm to said cooling roller 
(14) and sheet (12 12a). Equipment which covers continuously the sheet non-conductive in the inside of a 
vacuum which the thermoelectron emitter (23) is arranged to the exterior of said covering room, and is 
characterized by the ability of an electron to accelerate in the direction of said cooling roller (14) with this 
thermoelectron emitter. 

[Claim 4] Equipment according to claim 3 arranged by two septa (2 3) at three partial rooms (5) in which 
the partial room (4, 5, 6) which can be exhausted is independently formed in mutually, this partial room 
forms the rolling-up room, the middle room, and the covering room in, and said thermoelectron emitter (23) 
forms a middle room. 

[Claim 5] Said thermoelectron emitter (23) is prolonged in parallel to the axis (24) of said cooling roller (14). 
It is formed as an incandescence wire rod which can be heated even to emission temperature. Equipment 
according to claim 3 with which this incandescence wire rod is enclosed by the hollow anode plate, and this 
hollow anode plate has the slit for electron emission (25a) in the direction of said cooling roller (14), and is 
closed in other parts. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention makes the sheet partition by which ** arrival was carried out to the 
rotating cooling roller which is located above the source of high power covering condense covering 
material, moreover, supplies a charge carrier to a sheet before covering, changes the charge condition of a 
sheet by this, and relates to the approach of covering a non-conductive sheet with the source of high 
power covering continuously in a vacuum. 

[0002] Furthermore, this invention is equipment for enforcing the above-mentioned approach, and the main 
vacuum chamber is prepared. This main vacuum chamber is divided into the partial room which can be 
exhausted by at least one septum regardless of at least two each other. This partial room forms at least 
one rolling-up room and covering room. Furthermore, the pivotable cooling roller is formed, this cooling 
roller is arranged in the aperture prepared in said septum, and, moreover, the window edge section of this 
aperture is related with the thing of the format which forms the gap diaphragm to said cooling roller and 
sheet. 
[0003] 

[Description of the Prior Art] The sheet part by which carried out metallic coating of the sheet plastic it 
runs with vacuum deposition on the cooling roller based on the Federal Republic of Germany patent 
application public presentation No. 2233258 specification and the Federal Republic of Germany patent 
application public presentation No. 231 1217 specification, and metallic coating was already carried out is 
guided through the contact roller to which the electrical potential difference was impressed, and sticking a 
sheet to a cooling roller by pressure electrostatic in order to make heat transfer good by this is known. 
However, only in conductive covering of a sheet, this well-known means can be used. Furthermore, said 
sticking-by-pressure operation will be again reduced in the time of use of an electron beam evaporator. It 
is because the electron which collides with a conductive film makes effect of a contact roller an invalid 
again partially at least. 

[0004] Making the static voltage arrival of a sheet to a cooling roller produce by this is known at the same 
time it changes a sheet plastic into an electret based on a U.S. Pat. No. 4393091 specification by the 
electron impact which has the acceleration voltage of 20~60kV before metallic coating. Since the volume 
property of a sheet is influenced [ which is called fold formation / inconvenient ], after covering, a sheet is 
corrected and must be exposed to glow processing before rolling up by this. Thus, since the thermal load 
by the evaporation source, the thermal load by reheating especially by glow discharge, and a high thermal 
load [ conjointly as opposed to a sheet ] are made to produce the high-accelerated electron based on 
making it collide with a sheet, it is very hard coming to rule a process over on a control technical target. 
Moreover, coating by anode sputtering, ion implantation, etc. which are indicated additionally does not bring 
about change at all about the high thermal load of a sheet, either. And the collision of a high energy 
electron is not performed in this case in the range of the sheet by which ** arrival was carried out to the 
cooling roller. 

[0005] Making the sheet it runs vapor-deposit a magnetic layer at an angle of an acute angle using the 
evaporator shifted by the side to the axis of a cooling roller based on a U.S. Pat. No. 4581245 specification 
is known. It sees in the transit direction of a sheet and the electrode of the shape of a grid for making ion 
collide with the already vapor-deposited magnetic layer and another evaporator for lubricant are postposed 
by the evaporator for a magnetic material. An ion bombardment supplies oxygen to coincidence, and it is 
useful in order to oxidize a magnetic material. However, a grid-like electrode does not affect sticking by 
pressure of a sheet to the cooling roller at the time of vacuum evaporation© of a magnetic material at all. 
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[0006] Based on a U.S. Pat. No. 4495242 specification, the same approach is well-known. In this case, a 
sheet is guided through between many electrode pairs in the condition of having been stretched freely, 
before vacuum evaporationo of the magnetic material by the electron beam evaporator. These electrode 
pairs work in order to make glow discharge produce. Glow discharge is performed on the electrical potential 
difference of a 0.4-5kV field to the bottom of supply of an argon, a sheet front face is defecated by this 
and the adhesion over the magnetic layer put later is improved. Since it shows around through the turning 
roller which the sheet by which glow processing was carried out continues and is again connected to 
ground potential, glow processing does not affect sticking by pressure of a sheet to a cooling roller at all. 
[0007] Based on the Federal Republic of Germany patent application public presentation No. 3641718 
specification, degasifying of the sheet plastic which is not covered yet is carried out and carried out to 
clarification by glow discharge, and decreasing the electrostatic charge of the already covered sheet by 
plasma treatment is known. This means decreases the electrostatic adsorption of a sheet to a cooling 
roller you were made to produce with a dispersion electron, is rolled round by this, and has the purpose of 
avoiding the fold formation in a roller. Since a plasma operation is delayed, such a means cannot guarantee 
prevention of superfluous heating of a sheet, the above — also in the case of a well-known approach, the 
thermal effect of glow discharge, the source of covering, and the plasma treatment from after has the 
addition operation. 

[0008] Furthermore, in the well-known advanced technology, it turns out that an operation of the 
electrostatic charge of a sheet completely becomes the opposite a covering front and after covering. While 
the electrostatic charge of a sheet is desirable in order to improve heat transfer between a sheet and a 
cooling roller, this operation convenient in itself brings about big un-arranging according to fold formation in 
the time of rolling up. 
[0009] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention improves the approach 
stated at the beginning, and is offering the approach the static voltage arrival of a sheet to a cooling roller 
being brought about, without carrying out the load of the sheet with surface charge which makes fold 
formation produce also in a non-conductive layer also in a conductive layer at the time of rolling up. 
[0010] Furthermore, the technical problem of this invention is offering the advantageous equipment for 
enforcing the above-mentioned approach. 
[0011] 

[Means for Solving the Problem] By the approach of this invention, in order to solve this technical problem, 
while ** arrival of the sheet was carried out to the cooling roller, it is before covering and 3-1 OkV of 
sheets was exposed to the electron impact by the thermoelectron emitter which has the electrical 
potential difference of 4-8kV advantageously. 

[0012] In order to solve the above-mentioned technical problem furthermore, with the configuration of the 
equipment of this invention, in the equipment of the format stated at the beginning, the thermoelectron 
emitter is arranged to the exterior of said covering room, and it carried out as [ accelerate / in the 
direction of said cooling roller / with this thermoelectron emitter / an electron ]. 
[0013] 

[Effect of the Invention] According to this invention, it becomes possible to give sufficient electrostatic 
spasm force over a cooling roller to a sheet, and not to make difficult the taking over of the sheet from a 
cooling roller in another side, but to make possible having many no turning rollers and rolling up without a 
fold finally with the means of one ** by setup of the electrical potential difference in said electrical- 
potential-difference field. 

[0014] "The source of high power covering" means the source of covering which can emit a lot of 
ingredients to per unit time amount about the unit length of a cooling roller. For especially this reason, the 
boat mold evaporator with which an electron beam evaporator, a magnetron sputtering anode plate, and a 
heat heating type are not cooled is suitable. It being common in said source of covering is that these 
sources of covering must operate at temperature high in order to emit sufficient quantity of covering 
material per unit length of a cooling roller. 

[0015] The following effectiveness is added when an electron beam evaporator is used. That is, in 
continuous operation of an electron beam evaporator, secondary electron is continuously emitted from the 
front face of the evaporation matter by which the load was carried out with the electron beam, this 
secondary electron is charged in a sheet, and the sticking-by-pressure force of a sheet over a cooling 
roller is improved by this. Although short-time interruption of the static voltage arrival by secondary 
electron will be carried out if short-time cutoff of the electron beam is carried out (usually performed by 
automatic control at the time of generating of an electrical-potential-difference flashover or an arc), the 
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thermal radiation by the front face of the evaporation matter is maintained eternally for the time being. 
This makes interruption of the instant glow piece of a sheet, or a covering process produce. This covering 
process cannot continue without re-exhaust air of the air injection to a vacuum chamber, removal of a 
trouble condition, and a vacuum chamber. Consequently, a remarkable facility stop time arises and it can 
be presumed that a flashover and an arc are supported by the "generation of gas" of a sheet in this case. 
[0016] In this case, a sheet is pulled out from the rolling-up room which has the pressure of 10~2 to 
10~3mb. It is especially advantageous, if it is introduced into the covering room which it lets the middle 
room which has the pressure of 10~3 to 10~4mb pass, and has the pressure of 10~4 to 10~5mb, and it is 
covered, and it is again returned to a rolling-up room by reverse pressure characteristics continuously and 
electron impact is carried out in this case at said middle room. 

[0017] Based on each approach partition being separated in this way, as for approach conditions, it will not 
be affected mutually. 

[0018] With the advantageous configuration of the equipment by this invention, said thermoelectron emitter 
is formed as an incandescence wire rod which can be heated even to the emission temperature prolonged 
in parallel to the axis of said cooling roller, this incandescence wire rod is enclosed by the hollow anode 
plate, and this hollow anode plate has the slit for electronic outgoing radiation in the direction of said 
cooling roller, and is closed in other parts. 
[0019] 

[Example] Below, the example of this invention is explained in detail per drawing. 

[0020] The main vacuum chamber 1 is shown in drawing 1 . This main vacuum chamber is divided into the 
partial rooms 4, 5, and 6 which can be exhausted by two septa 2 and 3 regardless of three each other. 
Each part detached office is connected to the vacuum pump unit (not shown) through one pieces 7, 8, and 
9 each of a suction pipe. 

[0021] The partial room 4 is formed as a rolling-up room. The delivery roller 10 called a savings roller and 
the rolling-up roller 11 are located in this rolling-up room. From the delivery roller 10, a sheet 12 is guided 
through the turning roller 13 at the cooling roller 14 of a proper in order to wrap and to increase an include 
angle. After [ about 300 degrees ] wrapping and passing an include angle, covered sheet 12a is pulled out 
through another turning roller 15, and is rolled round by the rolling-up roller 11. Each roller is the purpose 
which maintains a regular tension tension, and is controlled and driven in the narrow range. 
[0022] As illustrated, the cooling roller 14 has penetrated both the septa 2 and 3, and these septa are 
equipped with the apertures 16 and 17 corresponding to the location of the cooling roller 14. Window edge 
section 16a of these apertures, 16b;17a, and 17b form the gap diaphragm to the cooling roller 14 and sheet 
12;12a by which ** arrival was carried out to this cooling roller. Said window edge section has the gap 
board 18 (only one is illustrated) in order to improve a seal. The curvature of this gap board is mostly 
equivalent to the curvature of the cylindrical external surface of the cooling roller 14 in geometry. 
[0023] Under the lowest part of the bus-bar of the cooling roller 14, it is longwise and the evaporation 
crucible 19 with which a rectangle is not cooled is located. This evaporation crucible consists of the 
ceramic ingredient, and the evaporation material (it does not explain in detail) exists in this ceramic 
ingredient. The die length (seeing perpendicularly to a drawing flat surface) of the evaporation crucible 19 is 
equivalent to the shaft-orientations die length of the cooling roller 14. The evaporation crucible 19 is 
heated with an electron gun 20. This electron gun generates the electron beam 21 which has 20kV beam 
voltage. Since an electron beam is periodically guided over the whole front face of an evaporation material 
as everyone knows according to the turning pattern by which memory was carried out consequently, from 
the evaporation crucible 19, the continuous steamy style 22 goes up and it is condensed on a sheet 12. 
[0024] The thermoelectron emitter 23 is located in the range of the partial room 5 bottom which works as 
a middle room. This thermoelectron emitter consists of the wire rod stretched by the line, and the both 
ends of this wire rod are connected to the voltage source (not shown). The thermoelectron emitter 23 is 
located in negative with the voltage level of 6kV, and emits a diffusion electronic veil in the direction of the 
cooling roller 14. This diffusion electronic veil is accelerated according to the potential difference between 
a thermoelectron emitter and a cooling drum. The cooling roller is usually connected to ground potential. 
[0025] The thermoelectron emitter 23 is prolonged in parallel to the axis 24 of the cooling roller 14, and is 
enclosed by the hollow anode plate 25. This hollow anode plate is formed as a partial cylinder object in the 
air, and that die length is equivalent to the die length of the thermoelectron emitter 23. The hollow anode 
plate 25 has slit 25a in the direction of a cooling drum, passes along this slit, and it points to an electron 
and it is emitted. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the direction sectional view of a vertical of the equipment by this invention. 
[Description of Notations] 

1 Main Vacuum Chamber 2 Three Septum 4, 5, 6 Partial Room, 7, 8, 9 Piece of a suction pipe 10 Delivery 
roller 1 1 Rolling-up roller, 12 12a Sheet 13 Turning roller 14 Cooling roller, 15 Turning roller 16 17 Aperture 
16a, 16b, 17a, 17b Window edge section, 18 Gap board 19 Evaporation crucible 20 Electron gun 21 Electron 
beam 22 Steamy style 23 Thermoelectron emitter 24 Axis 25 Hollow anode plate 25a Slit 
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